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Outcomes of Ruptured Abdominal Aortic Aneurysms Following Flight-For-Life and Ground Transport Transfers to a Tertiary Referral Center
Andrew J. Soo Hoo, Kellie Brown, Brian Lewis, Michael Malinowski, Max Wohlauer, Cheong Lee, Gary Seabrook, Peter Rossi. Medical College of Wisconsin, Milwaukee, WI Objectives: A significant number of patients suffering ruptured abdominal aortic aneurysms (RAAA) present to facilities lacking means of definitive management. Given the mortality and morbidity of untreated RAAA, these patients require resuscitation and transfer to tertiary referral centers for definitive surgery and postoperative care. As a tertiary referral center, we sought to evaluate the outcomes of patients being transferred by either ground ambulance or Flight-For-Life (FFL) vs those patients who present directly to the treating hospital.
Methods: A retrospective review was performed of patients presenting to, or transferred to, a tertiary referral hospital between 1998 and 2015. Main outcomes were survival, ventilation days, intensive care unit days, and length of stay. Comparisons were made using the c 2 test, t-test, and Wilcox rank sum test. Survival estimates were calculated using the Kaplan-Meier method and compared using the log-rank test.
Results: There were 160 patients identified in whom open or endovascular repair of a RAAA was attempted: 44% (n ¼ 71) presented directly to the emergency department, 26% were transferred by ground (n ¼ 41), and 30% (n ¼ 48) were transferred by FFL. Patients presenting directly to the tertiary center had a lower admitting systolic blood pressure (P < .001), decreased time to operation (P < .001), and lower 24-hour mortality (P ¼ .012). Mean distance traveled was 34.48 6 35.96 for ground transport and 49.37 6 37.02 miles for FFL. Time to operation was longer in the ground transport when compared to FFL (251.35 6 269.22 vs 161.29 6 158.81 minutes). There was no difference in 30-day (P ¼ .070), 6-month (P ¼ .192), or 12-month (P ¼ .305) survival between the three groups.
Conclusions: Patients transferred by ground or by FFL to a tertiary referral center for repair of RAAA do not experience increased mortality compared to patients presenting directly to the tertiary center. Prompt recognition and transfer of patients by the referring center, and wellorganized advanced life support transport services, are critical components of this process. Regionalization of care appears to be a feasible strategy for the management of ruptured aortic aneurysms. Objectives: Differences in pathophysiology, anatomy, operative approach, indication for repair, and outcomes of abdominal aortic aneurysms (AAAs) have been described for women vs men. Women with AAA exhibit more rapid aneurysm growth and greater rupture risk at equivalent diameters. Evidence suggests that biomechanical peak wall stress (PWS) derived from finite-element analysis (FEA) of AAAs is a superior predictor of clinical outcomes compared to maximum transverse diameter (MTD). The goal of this study was to investigate differences in the calculated PWS of AAAs between men and women.
Methods: A total of 35 men and 35 women with infrarenal AAAs with 45-55 mm MTD undergoing computed tomography angiography were identified. Customized image processing algorithms extracted patientspecific AAA geometries from raw Digital Imaging and Communications in Medicine images. The resulting aortic reconstructions incorporated patient-specific and regionally resolved aortic wall thickness, intraluminal thrombus, and wall calcifications. Aortic computational models were loaded with 120 mm Hg blood pressure using commercially available finite-element analysis solvers.
Results: No significant differences were found between men and women's maximum transaortic diameters (50.5 6 3.1 vs 49.8 6 2.9 mm; P ¼ .34). PWS was found to be significantly higher in women (299 6 51 vs 257 6 53 kPA; P ¼ .001, Fig) . This difference persisted when PWS was normalized by diameter (6.0 6 1.1 vs 5.2 6 1.1 kPa/mm; P ¼ .001). Neither mean aortic wall thickness (2.38 6 0.52 vs 2.34 6 0.50 mm; P ¼ .69) nor wall thickness at location of PWS (2.36 6 0.60 vs 2.20 6 0.46 mm; P ¼ .20) varied by sex. While there were no sex-associated differences in aneurysm volume (86.6 6 27.0 vs 94.8 6 25.5 cm 3 ; P ¼ .76) or intraluminal thrombus volume (14.2 6 11.7 vs 16.3 6 13.4 cm 3 ; P ¼ .33), women's AAAs had significantly increased maximum Gaussian curvature (0.032 6 0.011 vs 0.025 6 0.015 mm -2 ; P ¼ .03). Conclusions: Comparably sized AAAs in women have significantly higher PWS. No significant differences were found in wall thickness, aneurysm volume, or thrombus volume, suggesting that morphological differences account for most of the disparity in PWS. Maximum Gaussian curvature, a measure of aneurysm morphology, was significantly different between the two groups. These results suggest that men and women possess distinct aneurysm geometries and that PWS-derived rupture risk prediction may be a more reliable estimator of rupture risk than MTD in all patients. 
